PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 5 • 

A61K 31/435, 31/44, 31/41, 31/415, 
31/40, 31/35, 31/21 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 95/06470 

9 Marco 1995 (09.03.95) 



(21) International Application Number: PCT/US94/07518 

(22) International Filing Date: 5 July 1994 (05.07.94) 



(30) Priority Data: 

113,880 
114,270 



30 August 1993 (30.08.93) 
30 August 1993 (30.08.93) 



US 
US 



(60) Parent Applications or Grants 

(63) Related by Continuation 
US 

Filed on 
US 

Hied on 



113,880 (CIP) 
30 August 1993 (30.08.93) 

114,270 (CIP) 
30 August 1993 (30.08.93) 



(71) Applicant (for all designated States except USh MERCK & 

CO., INC. [US/US]; 126 East Lincoln Avenue, Rahway, NJ 
07065 (US). 

(72) Inventor; and 

(75) Inventor/Applicant (for US ontyh SCOLNICK, Edward, M. 
[US/US]; 811 Wkkneld Road, Wynnewood, PA 19096 

(US). 



(74) Common Representative: MERCK & CO., INC.; Patent 
Dept., 126 East Lincoln Avenue. Rahway, NJ 07065 (US). 



(81) Designated States: AU, BB, BG. BR, BY, CA, CN, CZ. FL 
GE, HU, JP, KE, KG, KR, KZ LK, LT, LV, MD, MG, 
MN, MW, NO, NZ, PL, RO, RU, SD, SI SK, TJ, TT, UA, 
US, UZ, European patent (AT, BE CH, DE, DK, ES, FR, 
GB, GR, IE, IT, LU, MC, NL. PT, SE), OAPI patent (BF, 
BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE, SN. TD. TG). 



Published 

With international search report 



(54) Title: PREVENTION AND TREATMENT OF ALZHEIMER'S DISEASE 
(57) Abstract 

The present invention relates to the administration of an HMG-CoA reductase inhibitor, including lovastatin (MEVACOR®) and 
simvastatin (ZOCOR&), the open-ring olhydroxy acid forms (hereof, and salts and esters thereof, and pravastatin (PRAVACH0L8) and 
fluvastatm (LESC0L9), the closed ring lactone forms and salts and esters thereof, to humans to lower Apoh'poprotein E isoform 4 (ApoE 
isoform 4) levels in the central nervous system to treat, arrest the development of and prevent the onset of Alzheimer's disease. 



FOR THE PURPOSES OP INFORMATION ONLY 



Codes used to identify States party to the PCT on (be front pages of pamphlets publishing international 
applications under the PCT. 



AT 


AtttBfc 


GB 


Uofead Kkgdom 


MR 


Maurfeaaai 


AO 




GB 


Georgia 


MW 


Makvt 


BS 




GN 




KB 


Nger 


B8 




GB 


Gram 


NL 


Netherlands 


BP 




HU 




NO 


Norway 


BO 




B 




NX 


New Zealand 


BI 




rr 




PL 


Potaad 


BS 




jr 


JflptS 


FT 


foragaJ 


BY 




KB 


Kenya 


BO 


Romania 


CA 




KG 


Kyrgyttn 


tu 


Ruaaian Federation 


cr 






OnxaKiatic People '< RcpaMee 


SD 


Sudan 


CO 






of Km 




Sweden 


CB 




KB 


Repa^feof Korae 


9 


Slovenia 


a 


Cttid'hoti 


KZ 






Slovakia 


CM 


Cmamocm 


U 




SN 


Senegal 


GN 


Cttm 


LK 


Sri Unto 


TO 


Chad 


C8 


CtoecftcelotsfcU 


UJ 


jABBBOOn 


TO 


Togo 


CZ 


Ctto BiytStUu 


LV 




TJ 


TajiMatan 


DB 




MC 




TT 


Trinidad and Tobago 


DS 

BS 




MD 
MG 


t> .Jit W 1 1 1 J n ir. 

MfKEUC OX M0W0T1 

Madagaacar 


OA 
US 


Utaaxne 

UaiaadStataaof Afflo 


n 


Ritaad 


ML 


Mil 


uz 


Uzbtkbtaa 


ra 




MN 




VN 


Viet Mem 



GA Gabos 



WO 95/06470 



PCT/US94/075I8 



hue of tt-^f uwmw 

PREVENTION AND TREATMENT OF ALZHEIMER'S DISEASE 
5 .SUMMARY OF THF. INVF^, 

HMG CnA ^ e P resen ^ inven tio° relates to the administration of an 
statin ?mcn^ t0r ' ,0VaStatm <MEVACOR @ Tand 

a~e^ ! X ^ °* HiBS dihydr ° Xy acid fo ™ , and 
salts and esters thereof, and pravastatin (PRAVACHOL®) and 

10 ^:ir h ° L@) ' ** C, ° Sed *" ,aCt ° ne f0rais - * and 
esters thereof, to humans to lower Apohpoprotein E isoform 4 f AdoE 

soform 4) levels in the central nervous system to treat a^t the 

development of and prevent the onset of Alzheimer's disuse 

is background of thf mmmm 

h^ini a- Alzheimer,s d «ease is a neurodegenerative disease of the 
tam le ding to severely impaired cognition and functionality. Thif 
^eads t 0 progressive regression Qf Md ]ea J d ^ 

Alzheimer s dasease ,s a complex disease that affects cholinergic neurons 

20 IZ^TT^ noradrcnergic md oth ™> -^szr 

o« fl nH • M i amfeStatl0ns °f Alzheimer's disease extend beyond memort 
fcss and include personality changes, neuromuscular ch^ J 
and occasionally psychotic features. ' 

the United S^ff^ ^ * ™* COmmon ^ of dementia in 
25 L"walh !r: eS ^ ateSSU ^tthatupto47%oftho S eolder 
ftan 85 years have Alzheimer's disease. Since the average age of the 
popuknon is on the increase, the frequency of Alzheimer's La e i 

m^r 8 T TCSWgentattenti ° n - Alzheimer's is a difficult 
med ca^ problem because there are presently no adequate method 

30 available for its prevention or treatment 

treats nf C,aSSeS ° f being for the 

2T of A^eimer's disease. The first class consists of compounds 
tha augment acetylcholine neurotransmitter function. Currently 
choune^c agonists such as the anticholinesterase drugs are bemg used in 
the treatment of Alzheimer's disease. In particular, physostigmmf 
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15 
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(eserine), an inhibitor of acetylcholinesterase, has been used in its 
treatment. The administration of physostigmine has the drawback of 
being considerably limited by its short half-life of effect, poor oral 
bioavailability, and severe dose-limiting side-effects, particularly towards 
the digestive system. Tacrine (tetrahydroaminocridine) is another 
choiinesterase inhibitor that has been employed; however, this compound 
may cause hepatotoxicity. 

A second class of drugs that are being investigated for the 
treatment of Alzheimer's disease is neurotropics that affect neuron 
metabolism with little effect elsewhere. These drugs improve nerve cell 
function by increasing neuron metabolic activity. Piracetam is a 
neurotropic that may be useful in combination with acetylcholine 
precursors and may benefit Alzheimer's patients who retain some 
quantity of functional acetylcholine neurons. Oxiracetam is another 
related drug that has been investigated for Alzheimer treatment. 

A third class of drugs include those drugs that affect brain 
vasculature. A mixture of ergoloid mesylates is used for the treatment of 
dementia. Ergoloid mesylates decrease vascular resistance and thereby 
increase cerebral blood flow. Also employed are calcium channel 
blocking drugs including Nimodipine which is a selective calcium 
channel blocker that affects primarily brain vasculature. 

Other miscellaneous drugs are targeted to modify other 
defects found in Alzheimer's disease. Selegiline, a monoamine oxidase B 
inhibitor which increases brain dopamine and norepinephrine has 
reportedly caused mild improvement in some Alzheimer's patients. 
Aluminum chelating agents have been of interest to those who believe 
Alzheimer's disease is due to aluminum toxicity. Drugs that affect 
behavior, including neuroleptics, and anxiolytics have been employed. 
Side effects of neuroleptics range from drowsiness and anti cholinergic 
effects to extrapyramidal side effects; other side effects of these drugs 
include seizures, inappropriate secretion of antidiuretic hormone, 
jaundice, weight gain and increased confusion. Anxiolytics, which are 
mild tranquilizers, are less effective than neuroleptics, but also have 
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milder side effects. Use of these behavior-affecting drugs however 
remains controversial. h ' 

the onset of aZ/ m tar ^ed to prevent 

the onset of Alzheimer s disease. These drugs are employed as 
treamients for the disease. At best one or mL of J Xg Ly slow 
down the course of the disease, but there is currently no e.den^or Zs. 

Kecently, it has been reported in Corder et al., "Gene Dose 
of Apohpoprotein E Type 4 Allele and the Risk of Alter s D sease m 
, Late Onset Families," Science 261:921-23 (13 August 1993) Ltl 
Apo lipoprotein E type 4 allele ("APOE-E4") is genetically i oc ted 

d" ea e sZT S* ^ "« « fo ™ <* Alzheimer's 

disease. Specifically, ,t was found that the risk of Alzheimer's disease 
-^sedbyafactor of 2.84 for each -dhfcml iJJ^^ 4 
alkie the patient had. Hence, individuals with two copies of Z 

affected with Alzheimer's disease than individuals who did not possess 
catabohzed predommanUy by the liver. 

am «ri„„ tii ? C r SCnt iDVenti0n provides for a method «f bating, 
arresang the development of and preventing Alzheimer's disease by 

ZtT^ m0mt ° f AP ° E iS ° f0nn 4 circu,atin S in me bloodstream 
and in the bram most particularly in the brain of a patient with or at risk 
of developing Alzheimer's disease employing an hL-CoA reducta" 
inhibitor selected from lovastatin and simvastatin, including the 

S ° Pen " ring add f0rms 311(1 me sa,te » d *«™ 

Lovastatin (MEVACOR®), simvastatin (ZOCOR®) 



WO 95/06470 



PCT/US94/07518 



-4- 




PRAVASTATIN FLUVASTATIN 

25 

These compounds are inhibitors of HMG-CoA reductase, which is the 
rate-limiting step in the biosynthesis of cholesterol. 

Lovastatin and related compounds are disclosed in U.S. 
Patent No. 4,231,938; simvastatin and related comounds are disclosed in 
30 U.S. Patent No. 4,450,171 and U.S. Patent No. 4,346,227; pravastatin and 
related compounds are disclosed in U.S. Patent No. 4,346,227 and 
fluvastatin and related compounds such as disclosed in PCT Publication 
WO 84/02131. 

The present invention provides for a method of preventing 
and treating Alzheimer's disease by treating a patient in need of such 
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treatment with an HMG-CoA reductase inhibitor, including lovastatin 
(MEVACOR®) and simvastatin (ZOCOR®), the open-ring dihydroxy 
acid forms thereof, and salts and esters thereof, and pravastatin 
(PRAVACHOL®) and fluvastatin (LESCOL®), the closed ring lactone 
forms and salts and esters thereof, to lower Apolipoprotein E isoform 4 
(ApoE isoform 4) levels in the central nervous system. 



DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to administration of an HMG- 



CoA reductase inhibitor to humans at risk for developing Alzheimer's 
disease for the purpose of preventing the onset of Alzheimer's disease. 
The HMG-Co A reductase inhibitors which are used in the method of this 
invention include the compounds represented by the following structural 
formula (I): 



15 




Z 



20 



(I) 



wherein: 

Z is selected from: 



25 




(a) 



30 



4 
5 



wherein: 



Rlis Ci-ioalkyl, 
R2 is selected from: 

(a) hydrogen, 
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(b) Ci-3alkyl f 

(c) hydroxy, and 

(d) Ci-3 alkyl substituted with hydroxy; 
R3 is selected from: 

(a) Cl-3 alkyl, 

(b) hydroxy, 

(c) oxo, and 

(d) Cl-3 alkyl substituted with hydroxy; 

n is 0,1, or 2; 

a, b, c and d are all single bonds or a and c are double bonds or b and d 
are double bonds or one of a, b, c or d is a double bond; 



(b) 

15 




20 



wherein X is NCH(CH 3 ) 2 or C(CH 2 ) 4; 
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(d) 




10 



15 



(e) F 




20 



25 




30 



wherein R* and R9 are each independently selected from hydrogen, 

halogen, Cm alkyl,Ci- 4 alkoxy and trifluoromethyl, and 
R , R°, R and R8 are each independently selected from hydrogen, 

halogen, Cm alkyl, and C 1-4 alkoxy; 
the corresponding open-ring dihydroxy acid forms thereof and 

pharmaceutically acceptable salts and esters thereof. 



-I. 



The terms "halo" and "halogen" each refer to -F, -CI, -Br and 
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The term "open-ring dihydroxy acid form and 
pharmaceutical^ acceptable salts and esters" of the compound of formula 
(I) refers to the corresponding compound of formula (II) below: 



5 




z 



10 



20 



25 



(II) 



wherein R*0 is selected from; 

(a) hydrogen, 

(b) Ci-5alkyl, 

15 (c) substituted Cl-5alkyl in which the substituent is 

selected from the group consisting of: 

(1) phenyl, 

(2) dimethylamino, and 

(3) acetylamino, and 
(d) 2,3-dihydroxypropyl; 

and phaimaceutically acceptable salts thereof. 

The phaimaceutically acceptable salts of the compounds of 
this invention include those formed from cations such as sodium, 
potassium, aluminum, calcium, lithium, magnesium, zinc, and from bases 
such as ammonia, ethylenediamine, N-methyl-glutamine, lysine, arginine, 
ornithine, choline N J^'-dibenzylethylenediamine, chloroprocaine, 
diethanolamine, procaine, N-benzylphenethylamine, diethylamine, 
piperazine, tris(hydroxymethyl)aminomethane, and tetramethyl 
ammonium hydroxide. These salts are prepared by standard procedures. 
30 One class of compounds of the present invention are those 

wherein Z is: 
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5 




and n is 1. One subclass of these compounds is where R3 is 5-OH, and a, 
b, c, and d are each single bonds. Another subclass of compounds is 
characterized by being 3-oxo and a and c being a double bond, or c 
being a double bond. Yet a third subclass of these compounds is where 
R3 is 7-(l-hydroxyethyl), b and d are double bonds; provided that when 
R2 is OH, and d are double bonds or c is a double bond or a, b, c, and d 
arc single bonds. 

Another class of compounds of the present invention are 
those wherein Z is: 



20 



25 




As used herein the term "preventing" includes not only 
preventing of the onset of the disease in disease-free patients, but also 
arresting the development of the disease in patients already manifesting 
30 symptoms of the disease, and ameliorating symptoms in patients afflicted 
with the disease. 

Specifically, the method of this invention is useful for 
treating individuals who possess one or two copies of the apolipoprotein 
E type 4 allele. These individuals are more likely to develop late onset 
and sporadic Alzheimer's disease. The method of this invention is also 
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useful in halting the progression of Alzheimer's disease in a patient who 
already exhibits symptoms of dementia, and ameliorating the 
degenerative effects of Alzheimer's disease. 

The present invention provides for a means of lowering the 
levels of Apolipoprotein E isofomi 4 circulating in the bloodstream and 
in the brain by employing an HMG-CoA reductase inhibitor of structural 
formula (I) the open ring dihydroxy acid forms thereof and salts and 
esters thereof. Particularly, this invention relates to the lowering of 
Apolipoprotein E isoform 4 circulating through the central nervous 
system and present in the cerebrospinal fluid. 

Apolipoprotein E isoform 4 ("ApoE isoform 4") is an 
apolipoprotein which is the gene product of the apolipoprotein E type 4 
allele. Possession of one or two copies of the apolipoprotein E type 4 
allele has been linked to a greatly increased risk of developing 
Alzheimer's disease. The present invention provides for a method of 
decreasing circulating blood levels of ApoE isoform 4 throughout the 
body, including the brain. In the liver, low density lipoprotein receptors 
(LDL receptors) are responsible for absorbing and taking up from the 
bloodstream various lipoproteins including some of those containing 
ApoE isoform 4. LDL receptors are regulated by gene repressors derived 
from cholesterol which suppress the transcription of the LDL-receptor. 
Inhibition of cholesterol biosynthesis reduces the presence of these 
cholesterol-derived LDL gene repressors. This relieves the suppression 
of the production of the LDL receptor, leading to production of additional 
LDL receptors in the liver, which, in turn, remove additional ApoE 
containing lipoproteins from the bloodstream. Reduced levels of ApoE 
isofonn 4 in the bloodstream promotes an increase in the flux of ApoE 
isoform 4 from the CNS to the plasma, thus reducing the risk of, halting 
the development of and/or ameliorating the symptoms of Alzheimer's 
disease. It is also possible that these agents could work directly on the 
CNS to reduce ApoE levels in the brain. 

For the prevention, treatment or amelioration of the 
symptoms of Alzheimer's disease, the HMG-CoA reductase inhibitor of 
structural formula (I), the open-ring dihydroxy acid foims thereof, and 
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salts and esters thereof, may be administered orally, topically 
parenteral!^ by inhalation spray or rectally in dosage unit formulations 
contammg conventional non-toxic pharmaceutical!^ acceptabTc^r 
t » usuaUy desxrable to use the oral route. The compounds of stmTtu ral 

ope r/ dihydroxy acid fonns ^ * ™ 

ester thereof may be admmistered orally in the form of a capsule a 
tablet or the hke. The orally administered medicament may be 
admnnstered in the form of a time-controlled release vehicle, including 
diffuse controlled systems, osmotic devices, dissolution controlled 
matnces and erodible/degradable matrices. Doses may be varied 
dependmg 0 n the age, severity, body weight and other conditions'of 
human patents, but daily dosage for adults is within a range of from 
bou mg to 1000 mg (preferably 5 to 100 mg.) which may L ™n in 

rav^h. , rm r t0f ° WdiVidedd0SeS - Higher doses may be 
favorably employed as required. 

ninety J* foIlowm S exam P le « given for the pmpose of 
illustratmg the present invention and shall not be construed as beine 
limitadons on the scope or spirit of the invention. * 

EXAMPTF 1 

Re^SLTlfI° lym0ThiSm °" AP ° E Res P° nse To » HMG-CoA 

25 hvnerchol, Jl?"* ^ ^ ° Utpatients wth ™denie 

cE£ ^ at fiVe Upid Clinics ** N ^onal 

Cho esten. Education Program Step 2 diet (which is low in fat and 

A d et mgh m fat and cholesterol and a placebo identical n appearance to 
J0 the lovastaan were used as the respective controls. Each of the 97 
panents completing the study (58 men and 39 women) underwent four 
conserve mne-week periods of treatment according to a randomized 

nZ » h eS w' I Wgh fM diet "P ,aceb0 * lot-fat diet-placebo 
period diet " ,0VaStatln P eriod > «d a low-fat diet-lovastatin 
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Mean ApoE levels at the End of Each Intervention 



Apo E 
pheno- 
type (n) 


HF/P 


LF/P 


HF/L 


LF/L 


p(diet') 


p(drug) 


3/3(52) 


7.5 


7.4 


6.9 


6.5 


0.07 


<0.001 


3/4(26) 


6.9 


6.2 


5.4 


5.4 


0.17 


<0.001 


4/4(5) 


8.9 


8.0 


4.0 


5.8 


n too 


n too 



small small 

HF=high fat; LF= low fat; P=placebo; L=lovastatin; ApoE unit is mg/dl. 

There is considerable variation of ApoE within and between 
patients. (This is true of other components of VLDL, including VLDL 
cholesterol and triglycerides.) Also, the sample sizes for the 4/4 and 3/4 
phenotypes are relatively small. For these reasons, % change in the 
mean, (rather than mean or median % change is shown below: 



% Change in Mean ApoE 
25 phenotype fa) due to diet due to drug 

3/3(52 -5 -11 



30 



3/4(26) 



4/4 



-7 
+7 



-21 
-42 



These data suggest that the serum level of ApoE isoform 4 
falls more during treatment with lovastatin, an HMG-CoA reductase 
inhibitor, than does the level of ApoE isoform 3. 
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EXAMPI F9 

5 RuL' \1 T°;? A RedUCt3Se on Cerebrospinal 

x 0 AUM patients homozygous for ApoE type 4 ^Xr Hm 
CoA reductase inhibitors may be substituted for simvastatin 

A randomized, double-blind placebo controlled parallel 

■ UN? 

100 mg/dl are recruited for participation in the study and inform^ 

*/ e,sor A P° E and other apoIiDODrotein<; Tfth* 

and ^lipoproteins inchidine AdoE P m Vh ^hojeslerol 
week tajp^ J^tS fa H Wl,0m "* * 

mean cerebrospinal ApoE levels. P 
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While the foregoing specification teaches the principles of 
the present invention, with examples provided for the purpose of 
illustration, it will be understood that the practice of the invention 
encompasses all of the casual variations, adaptations, modifications, 
deletions, or additions of procedures and protocols described herein, as 
come within the scope of the following claims and its equivalents. 



10 



15 



20 



30 
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WHAT IS CLAIMED IS: 

1 . A method for preventing, treating, or ameliorating the 
symptoms of Alzheimer's disease in a human patient comprising 
administration to the patient of an HMG-CoA reductase inhibitor. 

2. The method for preventing, treating, or ameliorating 
the symptoms of Alzheimer's disease in a human patient of Claim 1 
comprising administration to the patient of an HMG-CoA reductase 
inhibitor of structural formula (I), 




(I) 



20 wherein: 

Z is selected from: 

O 

A 



30 




25 ^Ss>^>CH3 

J» bJ^e ^J~(R 3 )n 
5 

wherein: 
R*is Ci-lOaDcyl, 
R2 is selected from: 

(a) hydrogen, 

(b) Cl.3alkyl, 

(c) hydroxy, and 

(d) C l .3 alkyl substituted with hydroxy; 
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R3 is selected from: 

(a) Cl-3 alkyl, 

(b) hydroxy, 

(c) oxo, and 

(d) C l .3 alkyl substituted with hydroxy; 

n is 0,1, or 2; 

a, b, c and d are ail single bonds or a and c are double bonds or b and d 
are double bonds or one of a, b, c, or d is a double bond; 



(b) 



15 




wherein X is NCH(CH 3 ) 2 or C(CH 2 ) 4; 
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(d) 




10 



15 



20 



(e) 



(f) 




N^CH 3 



25 



wherein R* and are each independently selected from hydrogen, 

halogen, Cl-4 alkyl, Cm alkoxy and trifluoromethyl, and 

R5, r6, r7, and R8 are each independently selected from hydrogen, 
30 halogen, Cl-4 alkyl, and Cl-4 alkoxy; 

the corresponding open-ring dihydroxy acid forms thereof and 

pharmaceutical^ acceptable salts and esters thereof. 
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3. The method of Claim 1 wherein the HMG-CoA 
reductase inhibitor is selected from lovastatin, simvastatin, pravastatin 
and fluvastatin. 

4. The method of Claim 3 wherein the HMG-CoA 
reductase inhibitor is selected from lovastatin and simvastatin. 

5. The method of Claim 1 wherein the patient has at least 
one copy of the Apolipoprotein E type 4 allele. 

6. The method of Claim 1 wherein the patient has 
Alzheimer's disease. 

I. The method of Claim 1 wherein 1 to 1000 mg of the 
HMG-CoA reductase inhibitor is administered daily. 

8. The method of Claim 7 wherein 5 to 100 mg of the 
HMG-CoA reductase inhibitor is administered daily. 

9. The method of Claim 1 wherein the HMG-CoA 
reductase inhibitor is administered orally. 

10. The method of Claim 7 wherein the HMG-CoA 
reductase inhibitor is administered by a controlled release dosage form. 

I I . The method of Claim 2 wherein the HMG-CoA 
reductase inhibitor is in the open ring dihydroxy acid form of formula 
(II): 



30 
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HO. 



'Y^co 2 r 10 



2 



(II) 



wherein R 10 is selected from: 
10 (a) hydrogen, 

(b) Ci.salkyi, 

(0 substituted Ci.salkyi in which the substituent is 
selected from the group consisting of: 
(1) phenyl, 

15 ( 2 ) dimethylamino, and 

(3) acetylamino, and 
(d) 2,3-dihydroxypropyl- 
and pharmaceutical^ acceptable salts thereof. 



20 



12. The method of Claim 2 wherein Z is: 
(a) 



25 




30 



wherein: 
n is 1 and 



m o3 - S f° H ' ^ a ' h ' & ' md d " e each sin S ,e b °"^. 
j 15 3 " 0X0 30(1 a and c are each double bonds, or c is 
a double bond, or 

(3) R3 is 7-(l-hydro X yethyl), and b. and d are double 
bonds; 
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provided that when R2 is OH, b and d are double bonds or c is a double 
bond or a, b, c, and d are single bonds. 

13. A method of lowering ApoE isoform 4 levels in the 
cerebrospinal fluid of a patient in need of such treatment comprising the 
administration to the patient of an HMG-CoA reductase inhibitor. 

14. The method of lowering ApoE isoform 4 levels in the 
cerebrospinal fluid of the patient according to Claim 1 3 comprising 
administration to the patient of an HMG-Co A reductase inhibitor of 
structural formula (I), 



15 




(I) 

wherein: 

Z is selected from; 



25 




wherein: 
R^sCi-ioalkyl, 
R2 is selected from: 

(a) hydrogen, 

(b) CiJjalkyl, 

(c) hydroxy, and 
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(d) Cj .3 alkyl substituted with hydroxy 
is selected from: 

(a) C1-3 alkyl, 

(b) hydroxy, 

(c) oxo, and 

(d) C1-3 alkyl substituted with hydrox v 
n is 0,1, or 2; 3 y ' 

are'double i Z ^ bMdl * 2 and £ « doub,e bo » d * - b and d 
are double bonds or one of a & or J is a double bond; " 



(b) 




wherein X is NCH(CH 3 ) 2 or C(CH 2 ) 4; 
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wherein R4 and R9 are each independently selected from hydrogen, 

halogen, Ci-4 alkyl, Cm alkoxy and trifluoromethyl, and 
30 R5 f R6 t R7 f and r8 are each independently selected from hydrogen, 
halogen, Ci-4 alkyl, and C M alkoxy; 
the corresponding open-ring dihydroxy acid forms thereof and 

pharmaceutical^ acceptable salts and esters thereof. 
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15. The method of Claim 13 wherein the HMG-CoA 
reductase inhibitor is selected from lovastatin, simvastatin, pravastatin 
and fluvastatin. 

16. The method of Claim 15 wherein the HMG-CoA 
reductase inhibitor is selected from lovastatin and simvastatin. 

17. The method of Claim 1 3 wherein the patient has at 
least one copy of the Apolipoprotein E type 4 allele. 

1 8. The method of Claim 1 3 wherein the patient has 
Alzheimer's disease. 

19. The method of Claim 13 wherein 1 to 1000 mg of the 
HMG-CoA reductase inhibitor is administered daily. 

20. The method of Claim 1 9 wherein 5 to 1 00 rag of the 
HMG-CoA reductase inhibitor is administered daily. 

21. The method of Claim 1 3 wherein the HMG-CoA 
reductase inhibitor is administered orally. 

22. The method of Claim 13 wherein the HMG-CoA 
reductase inhibitor is administered by a controlled release dosage form. 

23. The method of Claim 1 3 wherein die HMG-CoA 
reductase inhibitor is in the open ring dihydroxy acid form of formula 
(II): 
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(II) 

wherein R 10 is selected from: 

(a) hydrogen, 

(b) Ci-5alkyl, 

(c) substituted C l -5 alky 1 in which the substituent is 
selected from the group consisting of: 

(1) phenyl, 

(2) dimethylamino, and 

(3) acetylamino, and 

(d) 2,3-dihydroxypropyl; 

and phannaceutically acceptable salts thereof. 



20 



25 



30 



wherein: 
n is 1 and 



24. 



The method of Claim 2 wherein Z is: 
(a) 



O 

A 

R 1 O 



8 




»CH 3 

5 4 



(1 ) R 3 is 5-OH, and a, b, c, and d are each single bonds, 

(2) R 3 is 3-oxo and a and c are each double bonds, or c is 
a double bond, or 

(3) R 3 is 7-(l -hydroxyethyl), and & and d are double 
bonds; 
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10 



15 



20 



provided that when R2 is 0H , b and d are double bonds or c is a double 
bond or a, b, c, and d are single bonds. ~ 

n a n. , • 2 f' < A meth ° d ° f ' 0Wering A P° E isofonn 4 levels in a 
parent m need of such treatment comprising the administration to the 
patent of an HMG-CoA reductase inhibitor of structural formulX 

V 0 



(0 



wherein: 

Z is selected from: 

O 




CH 



(R 3 )i 



25 wherein: 

R^Q-ioalkyl, 
R 2 is selected from: 

(a) hydrogen, 

(b) Ci-3alkyl, 

30 (c) hydroxy, and 

(d) C i -3 alkyl substituted with hydroxy 
is selected from: 

(a) C1.3 alky], 

(b) hydroxy, 

(c) oxo, and 
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(d) Cl-3 alkyl substituted with hydroxy; 

n is 0,1, or 2; 

a, b, c and d are all single bonds or a and c are double bonds or b and d 
are double bonds or one of a, b, or d is a double bond; 
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10 



15 



(e) 



(f) 





R 5 — t! 



20 



25 



wherem R 4 and R 9 are each independently selected from hydrogen 

p5 d6 t>7 hal0g f' CMa ^ C l-4 a ^ ya ndtrifluoromethyI,'and 
K , R , R /, and R» are each independently selected from hydrogen 

halogen, Cl-4alkyl, and Ci_4alkoxy; ' 
the corresponding open-ring dihydroxy acid forms thereof and 

pharmaceutically acceptable salts and esters thereof- 
provided that when Rl is 1-methyl propyl or U-dimethylpropyl! R 3 is 
hydrogen and b. and £ represent double bonds, R2 j s no t 
methyl. 
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